Cloning of vitellogenin cDNA of the American cockroach, Periplaneta americana (Dictyoptera), and its structural and expression analyses.
A cDNA expression library constructed from poly (A)(+) RNA prepared from vitellogenic female fat body cells of the American cockroach, Periplaneta americana (Dictyoptera) was screened using a polyclonal antiserum against the 100-kD polypeptide(s) from the egg extract. A partial Vg cDNA clone was obtained and sequenced. The 5' end portion of the cDNA was then obtained by the RACE method, cloned, and sequenced. The combined complete Vg cDNA was 5,854 bp long and contained a single ORF encoding 1,896 amino acids. The entire deduced amino acid sequence was aligned confidently with those of the known insect Vgs. A GL/ICG motif, a number of cysteines at conserved locations following this motif, and a DGXR motif upstream of the GL/ICG motif were present near the C-terminal. The chemically determined N-terminal amino acid sequence of the 170-kD polypeptide from the egg extract completely matched the deduced sequence starting from just after one of the consensus (RXXR) cleavage sites, indicating the occurrence of post-translational cleavage in the fat body cells. The Vg gene begins to be expressed in the 2-day-old adult female fat body cells but is never expressed in ovaries or in male fat body cells. Hemolymph Vg was first detected by immunoblotting in 4-day-old adult females, 2 days after the beginning of gene expression. Western blot analysis of major yolk polypeptides in nine cockroach species belonging to the two superfamilies, Blattoidea and Blaberoidea, using the antisera against P. americana major yolk polypeptides showed that the similarities in Vn antigenicity are basically limited to within a superfamily.